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im^m 1 ] y 3 ymmx-m^^ titzm i mm 
[if«3S2] mimmmiTJ\^s.-^j.mim. r 

/I'^-^Aymit^. TajOg, BST. SrTi 
O3. PbTiOs. PZT. PLZT. Y2O3, CeO 
2, NbjOs. TiOj, Zr02. HfOa. Si02, 
S i NfciV'S i 3N4*><^:5rSSPct OSlRSn^ 1 i^v: 
(i 2 m± J: 0 figs >! t &m t •ri.M*^ 1 iciBSJ«7)iti 

y 3 yj^ti)mmm^tifzzMmx'h izt mmt 

[|f««4 ] BUie^EliJiA 1 . N i . C o . C u , 
Mo. Rh. Pd, Sn, Au, Pt, Rufcit^I r 

f)>(,^j:mxommiix^'o. mtmmj^-^mmiiT 

i. TiN. TiAlN. TaN. Ti SiN, WN, 

WB N . c o s i fc<l:inv*><b^sef J: rMiR^ixX^ 

*). mtmmmim±RnOi. RhOj^ivi ro 
ii)>^^j:mii'ommtix^hzti:mttm^ 

mmit^'^xmmmmmm^^^i^zth^mit 
m^m^^tix^j:i^tmmt-tm^m^4<r)^^ 
axi}- 1 m^z^mcr>^^wm'f, 
im^m] mm^^miii^u-:iymm. 
ymtmxiiztii^m-^mx'h&zt i^Wittm 

m^m7] mimmwmi±m^mmmmizi:y)m^ 

ij-im^zsdMi^mim'F. 

x}iJ^-i;y^:^'xhi:mdm^th-Hmx'hh:i h ^ 
mit^m-m 1 ^zim(n^^=f. 
[ii*«9] i^')^ymmx'm.%tifz^^f-^i^^ 

iSi^^ixtzmmm.):.. mmkwm^^z%^^Kfz. 
mWiy V a ymmnx-mm^titzT^mmx 'ommm 

m^m 1 0 ] mLt^mmit^mfi^. mm^^mm 

ii2\il±i 0«S*\ i/iJi^'J ny^tiMJ: OftV^ 

mfi:k # \, mmm t T-mw v-'cy:/^tifz^'ji^o 



n yf^ttimd^m^^ titzzMmx-h i>zt im. t -t 

m^m 9 izMmco^mm"?: 

[if*« 1, 1 ] BuieTSP«fiLt.icfrieTgi5Sfiic7)^M 

^mmt^^xmmmi^mm&^mi^zth^m 

imm^^tLx^j:^ ; b mmtt^mmtrzit 

10tfBSic7)^f*:S^. 

m^m 1 2 ] mm^^mn i^u^ ymim. u 
3 ymmx\i^ixt^cr>m.'^m'hh:i t ^mit -rs 
m^i 1 i<zim<^mim^. 
imsm 1 3 ] mim.mm^mmmmizx m 
&^tifzmxhiz}i^:mLti-m^9-~i 2(d\.^ 
■nx^^imzim<r>^mim^. 

ax t y 'jyyax t iimxmtiijmx'h 1. c t 

msmis] i^u:3ym.t.mi'>v^ymLt 
^zKmit:\m.mLxmm^titz'y-hmmmt. m 
ay- hmmmL^zmm^itrzwiMi^^joymmx ott 

imsm 1 6 ] fftey- h«®{i^Jiii. 

<{i:2tU:J:0«&*\ tfzlii^'JziymWX'om 

mm^:kt ^'^nmt ^mat^ k - ^^yy^tLtzit^o 
u 3 ymt timm^^ixrzzM.m^hhLb -^m^t 
^hmmi5{zws,<r>^wm=i-. 

Wi'mm^mA^m^^'^xmtiy- vrnmrnm^ 
^i,zth'^mmm^^ixx^£h^ t ^^mti-m 

Smi5t fzii 1 6 lciSM5<0^*Si^. 

[ff *« 1 8 ] Buie^^^uiJi V 'J 3 yK^m, u 
msm 1 7 tietKoijisii^sSi^, 
m&^tifzmx'hhztirmtt^mm 5~i 
m^m 2 0 ] HufaiSi^«^«fttif-^ y^ ^-iz^m 

msm 2 1 1 ^i^mm±.iz i^u^ y^mnx-m^ 
^tifzmimMimm-thmt. piamimaLhc, 
Kmm<m^^txmw.i^mimmimb, ma 
mmm±iz^ mm'>'j^y?^m'^x'm^^ii.tzmim 
'0iimmLi'^±^^-^m2mMmm-imtiis 

im^m 2 2 1 mmmmtTJU s =^^j^mm. 

7)Ui.-^A7mitm. TazOs. EST, SrTiO 
3, PbTiOs, PZT, PLZT, Y2O3, Ce 
O2, NbzOs, Ti02, ZrOz. Hf02, Si 
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imm2 1 tt:ii2 2iziiU(^^mwm^<Dm^ij 
a. 

msm24] mi^^mnA u n i . c o. c 

u. Mo, Rh, Pd, Sn, Au, Pt, RuHXt/ 
{iTi. TiN, TiAlN, TaN, TiSiN.W 

im^m2 5 ] friE^ i mm^mm-^m^k. itria 

{:^^izmm-iztimit-rm^m2i-'2 4<r> 
v^-fti*> 1 mizEm<7)^^i^m'i'<^mM:m. 

3 ymitmx.i±zix(^<7m^mTh hut imib -th 

mm.2 5\<zimmmwm^<^mmm. 

[ mm 2 7 ] m^mwm.m=i-mwt&><zx o m 

1 mzmm^im^Fffiwmm. 

[ it*Ji 2 8 ] -mm=f-mmmm.\ii- \ vj^-\.z^m 

mmtthmm2 nzMm<^)^wm'f(r>wm.-:fj 

>m^-ti:itimLti-imm2 1 -2 s w^-rix 
*^ 1 mizMmffy^mim^cowMijm. 

T^mm±.iz. Rmm<xmixmmmmm- 
m^b. mimmwm.iz. i^oay^mx-m^^ 

mmm■lmt^'t^x'^lzbim^bti>m 

I msm 3 1 ] mii-^^mu^mm . ^mj^-^mm 

(i 2 i;i±x'hti}\ t fziiiy V a ymMi: 0 mmm 

ymb mmm^^titzzmm-h izb s-itst 
m^ms oizsm(^mm'^mik^m, 

T^mm±^zmsiTunMmmmmit^^xmsm 
w.mmjs.i^^izti>^mmmfs.th zti^ 



[ m^m 3 3 ] mi^mma 3 yst ^tii, ^ u 

[fl*«3 4] fiie^«!^iiili^«^«St J: OJ^ 

miztm<7)^m^(^mm, 
mm3 5 ] mm^Mmmmi^^y^'^-t,zm 
^xb^i- ^jyifiix b ^mmmh-mxhhz b 
^m.b^hmm.3 a \,z\m.<n^^=i-(;^'^-n 

\.mm.3(>\ mimwm^mmhmm. 'im 

3!!iaSrtl. C t Sr^t-ri. 11^313 0-3 5cOV%-m 

1 ■mzwm^^m^ff^'^-n^. 
[ mim 37] 'J 3 ym±iz , Rfmn^mixmi^ 
Lxy-himmimm-hmb. wmy-hfmm 

mt:mm-hmb^^tszb^mLb-th^im^ 

[ff«3i3 8 ] miy- hmMii^mm. mmj^^m 

::iymbi}mm&^tifzzMmx'hhzbimLb-t 
msm3 7{zMm<^^im^<om^ijmo 
imm3 9 ] miv- h^mi:m^-tmiz. m 
lEi- 0 r? ymiiwii^it^-^xmmy- htmm<nm 
m^mti^^itmmmi>zbmmb-rm 
sm3 7t fzii 3 8 iztmcri^m'T-crim^ijm. 
[11^4 0 ] mi^^imii u 3 ym^m. u 

[11^4 1 ] ffie^'- \-^mm^mmm\.zii 
mmtzbimib^hmim37-'Ao<n\,^'fix 
1 mztm<r>mm'i-<r>m^-m, 

^mdm^-thzb^:mm.btm-m37-^A i«v^ 
•m*» 1 mf.zm.<7)mm=i-(r)m.-)im. 

[000 n 

m-nm^zm. xmL<\ii^')aymi'^^:T^n, 
-ffmzmfh. 

[0002] 

[(**os'<*r] -wi.i.z. ^m\m=?-\rrm.nb±.m. 
mb<nifSi\,zmmmm^^timm^A.x'\^h, m 
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[ 0 0 0 3 ] fc i ^-c'. Mfejigprnffit Tasmisi: com 

tii. hyy=jxi^ms.^mtmm^m(r>^m^mz 
^-^^■<'^^z'\immwm(7)WM'\mizx'o 

[0004] ^^^NV^J'fflJStCfcV^TJi^ftll 
m\>^1^y-^Jmitm (TaaOs) ^BSTM (BaSr 

T i 03 ) ^:mmi¥mt txmmthijmm^^hiix 
v^i,. u>L. ^y^^mitm (Taioo ^Bsrm 
( B a s rT i 03 ) b^^^-^ti^mmmmm-tim 

■tl'^m^hhtiibxm.i}mmz^j::h. ttz. .-KUi^U 

^yi:m&tLxmi. ^y:s^m-imiimiii^fi^t 
txiimtit. ^^oi^v^iymtmrnrnt^^m 
izi^v^ymmmm^tL^^^^=y:$^yxtmTti 
^mfj^h'o. m'^oayimmtixmmi. bst 
m^rmmi^mttxmmi-it. mumm^^^^^^m 

m*). ^ti(>(r)^mizicijitii-ltMzimmco^m 

[ 0 0 0 5 ] -e^T-, m^(7)i>(Dizit^xx mtitzm 
mm^^h^mm^i'mibi^tix^^t:, mm. 

mMi:T^mmtLxmmti^-^^z. ztitxiiLt 
izmmmmcmmm^^±^^i^mm'Fm^ 

^tLX\>^tz. 
[0006] 

ymwi:T^mmt tx^mi-m. mmmi^mcom 

[ 0 0 0 7 ] X. *j%HHoffi<o@W{i»3S=5rfife*#* 
[0008] 

mimmt. mMmimm±.izRmimd:m^fkLxm 
&^tifzm,f^mt . mmmi^m±izm&^titz. m 
iBi^'j aymnx-m^^titimiv&i *)ti:mmm^ 

mmm^iz^ \>mMmx'm^th ztizx'o. mmi^ 
[0009] mmmmMi7/u^~^Ammi. r)v 



TaaOs, EST,. SrTiOs. 
PbTi03. PZT. PLZT. Y2O3. CeOj. N 
bjOg. TiOj. ZrOj. HfOz, SiOz. SiN 
tJil^S i 3N4*^^^^liJ; "OWS^^ixh 1 il/v:{i2ia 

[0010] ■mm2mmimM. mtA^wma. 
ifmwm.'mti^io^jih^i, oss^^^i^ i L<{i2 

[0011] mf2^Jl)l(±A K Ni. Co, Cu, M 
o, Rh, Pd, Sn. Au. Pt, RufcitXI r*» 
'^'Srl.SfctOiiiR^nT^O. mlE«ilUii^JS|g(ST 
TiN, TiAl TaN. TiSiN. WN, 
WBN, c o s i J:t/w*^^>:3rSI¥J; OStl?$*iT^ 
0. Krie^«WUi(4Ru02. RhOztJ^t/^I rO 

[0012] iriEm 1 mffi±(CBfrieis i mm<Tym^-k^ 
im.'ic^^xmimm.w^mm^^^.z'^h^mm. 

■bm^%tiX^£hZttmt.L\^. 

[0013] mim%\m\i.^ u 3 y^^ti . u 3 > 

[0014] fri5fS«#:li(41Ii^Ji^«ft(C J; 

[0015] mm=i-mmmmt'i'^y>^~\izKmiix 
}i)^-vy'fijxt^\mm\^'fh-Hmx^hi>zhf)m 

[0016] tfz-mmt. ^^ksmkxz^y^i^iy^ 
^'^x-mmid-z'^ 1 m^^ . irisii 1 

. mmmmixz. mm^ u 3 yi^aKT««$ 
[0017] m%mwim\rr)v^--^m.\m. riv 

^-■^J^^Wm. TaaOs. BST, SrTiOg. 
PbTiOg, PZT, PLZT, YjOg, CeOj, N 
bjOg, TiOg. Zr02, HfOa, SiOz. SiN 
i3 j:lXS i 3N4*>f>^|,pj: OSlRSfLl. 1 t.fz\i2\:X 

[0018] ■m^2%mtms^. w&^.-mmn- 
v^mm!m.m.t^^^£h^)(.'^'m.^i\.h\ioL<\i2 

lJLh<fcOfigl.*\ i/v:(4i^U3y^!t^3®J:0ft»raSt** 

[0019] BUfS^jgllJiA K Ni, Co, Cu, M 

0, Rh, Pd, Sn, Au, Pt, Rufcit/fl riy 

1, TiN, TiAlN, TaN, TiSiN, WN, 
WBN, Cos ii3j:tXW*>^>^SffifJ:0S«?§ti.T« 
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0. Hfrie^«ttgS'fUi(iRu02, RhOzfcil/^I rO 

[0020] Buiem 1 w&^:mm-mmk. luieii i 

[002 1 ] mi^^mii'^'j^ymm. i^u^y 

[0022] wimmmmiimMmmmizx 'omm 

[0023] imm=f-mmmm±^\yj^-{zKmx 
b i;yif:(fx k mixmtiijmTh :^^bm 
ttw 

[0024] mMim^i^mm^tmrnk. imm 

[ 0 0 2 5 ] ^rfc, ±te^B3&^^^N->'^(CjSffl-ri. k 

hk%\t. mm 1 nmmw. 2 %mt u 3 

[00 26] 

mi(r,m.h\mmm&mm.zwm-h. ^fc. *ii 

mk . mm 1 w^\.zK%m:mKm^LxmL^i\. 
fzvm.mkk. mimwmB.zmmiK.fz. f^ei^u 

hhf)K ^\f^i^^\,zW^^i\.hk%\t. ^^/NVrJ'iO 
Ta5«fliA^'mlE^l««ilc>rtJiSL. ^^A-i^:?o±g|5m 

mmm.i%m,znm-h. ttz. hyyjx^'^zm 
m^tiik^ii. i^'jnyafiR*«Biria^i««=. v- 
himmii^mmmwmiz. y~hmmmMm2w& 
iz^ti^'tinim-^. 

[ 0 0 2 7 ] m ii^^BM(r)^i¥mi'cr>m 1 (^mtm 

[ 0 0 2 8 ] la 1 ^:fcv^•c{i^A'V^v^^iJts:*■rl.^ 
mm^mizmfxmmi-itK mitiXoizhy 

yVX^fj: )i<Sm^mFt^Z t m^m: C: i: {± t *> 

^^x-^l. . la 1 mm'^%=f-\i% 1 sut x^xmrn 

v^O±g|5mffi3 9t2:^tf. 01T\ 32{i:Jifai^ 

mm. 

[0029] TgPSliS 3{iZ<ji:7clSiiS:#0^-rv^i^ 

')^ywm. mut>^if^uym<mMWY-\^y 

[0030] 3 7 {iTSPtiMJ: 3 3 l^RJC^^D^ 

mL\^. wmhk\mmmmmhtdh\z^^^ 



"mm^i^mhk^vzxt. tma cm (c 

H3) 3] . Ai (CH3) c 1. Ai c ig^srfc'cor/i^a 

'M:^X>^-V\^fzVk. H2O, N2O. NO2. Os'Srt' 
m.\\Ji7^ ^'m\^X-^^m.iixxn- 'Jy:/tl^^ 

^fi^m'omumimx'^ i , w.^mmmk lx 

(iE^'lXtfrJ'dfi/- (At om i c Layer E. 
Pitaxy) . ■9-^^";-yi?^b^^ft (eye 1 i 
c CVD) . T^>'':J';Hk^«ffi (digital 

cvD) , A 1 cvD^j:k'mmmm^mx'^ 

ttz. mmmmiit^yf^-t>zu.mxkf^- 
'jyy:vxki:mmmh-fimm\^hL kmt i 

ifSj, Ta2 05. BST (BaSrTiOs) , SrTi 
O3. PbTiOj. PZT (PbZr,Tii,,03) . 
PLZT ( LafH-tyi^'SiXfcPZT) . Y2O3. 
CeOj. NbzOs. TiOj. ZrOz, HfO^. Si 
O2, SiNi3j;l^Si3N4*><i>^5PJ;0aiJ?§ilS 

1 ttii±2mit-i^mmtihz ki}^ntiv\ 

[0031 ] ±gg«li3 9lij^y ny^l^jWCIS^S^t 

^>^I.PJ; OSS^Sn-S 1 i> L< {±2tiLhi 

k 'J y^.-Koy^fc'tfo^fMWh'-fy^SiTjt^-y 

'J 3 ynfc mixm&^tLfzzMmx'h hzkmti 
\\ Mmui. ±mmk ixua i , n i . c o , c 

Mo, Rh. Pd, Sn. Au, Pt, Ru, Ir 
O^JSH, mMA±m!^k LXiiT i , T i N. T i A 
IN, TaN, Ti S i N, WN, WBN, CoS iX 
(iW(7)^MIi. ^mttM^tlifcL-CtiRuOz, Rh02 
Xtil r02*>f>^:^ji*W^>ixl.. tfzIlMmkL 
Xii. A 1 ^i:«B(na^JBM, T i N^j:k'(r>mmjmt 

fziiRu02^j:k'cr>mnmmkypmiti^v-\^yy 
^tifz^u i-u 3 ym<r)ZMmmtfi^tii , 

. [ 0 0 3 2 ] a tc±SSfig 3 9<7)tt*MS!:S: . T 
g|5S®3 3J:0:^^<-ri>wt(cj:0. mtliioiz 

TSi^-ms 3*><i>±gpmii3 9A.»gni.m8£a^ii'^'5:< 

[003 3] §^>t, *^BBO^^ttt^i^{i:=ir^AV^' 

mmm s i m^^m^zi-^^^m ssm^ 

SMmmmxtmwmm^tmmiztiK^x. t 
^WM3 3±izm^tLi>Rmm7iimm^. 

m^j^mmtixK^izkmt 

[ 0 0 3 4 ] la 2 ii:^^m(^^m»m=Fm 2 conjgjg 
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[0035] *^B3<7)m 2 ff)mtmm(r>^^im=Fii h 

y-vwmest. m2m%tLx'!f-vnme7t 

[ 0 0 3 6 ] ip*>. :i?.wm^2(7)mmm.(n^wm 
=f-\,mi(DmmBmt\mfh}i. j^'j^^s^ie i*« 

^c^^^5-rl.i^•C'$)l.c 112 t% #B3S-f6 2{iTi^!i?!i 

[ 0 0 3 7 ] y- hffigi^e 5{iRj£!|^!lS:WI»:«tJ&-ri. 

2O5. BST, SrTiOg. PbTiOa. PZT. P 
LZT. Y2O3. Ce02. NbjOs, TiOj, Z rO 
2. HfOz. SiOj. S i NfcilN'S i3N4*>/i>^5 

[0 0 3 81 mmy-yvmeniiyv^y^km^x-m 
^^titzi^oaym.6 1 i ^^mnm 
xm^ixi . may- hmm emmi <^mmmmiz 

Al. Ni. Co. Cuu Mo. Rh. Pd. 
Sn. Au. Pt. Ru. I r<r>±SM. Ti , T i 
N. TiAlN, TaN. TiSiN. WN. WBN. 
Cos i tL<{SW«OlSii#.^Ji)i. RUO2. Rh02 

^n^tT^mii)^V-t'y^^tifzTiiO=^V a y^bi)^ ■ 

md:m^^iitzzmM:X'mm^m:ibmti\\ - 
m^bLxii. T iNmbr^mi^\'-\^yf^^iitz^ 

[0 0 3 9] ::<^J:dC^'-hm®6 7*ivijay»:K 
6 1 J: 0 mm.i:i^±^ < =3rii{f . mtl Xolzi^U 
:iymm l*^f>^^'-b«fii6 7^8£h.l>«SLli&ii'^^: 

<x'^^cox\ y-hmtme5(r>mi'm^\^±^-tt 

[0040] :^^B^<D^^ilmf^^ii^'J^ymLe i± 
Mi-y- hmtm 5(m^^^^\,z.i-hfzit>a)^% 
-fLM 6 3 . mmz\,i> 'J 3 ymm. u 3 y^im 
yj,i^ixt,<^m^mmmtix\^hz.bifint lw 



m.'h^zbmtL^\ 

[0041] aTX'imm<7)m.±, ^^^-^'ymm^ 
^rrff^ 1 (T^mmm^mib ixmmi^m(7immmz 
ov^TittHfl-ri.*^ m2er>mimm<r>hyy'jxm^ 

[0042] m3mfmA\ti^'^mh<r>^^f^i^yMf 

llliO^-vyNV:?KSiS$ (bar r i e r heig 

h t ) bmmmb ^mm^\iZ7rs\.fz^x'hh. 
[0043] fl#:W(tJ4. m3\tmh.<r>^\)'^'ymm. 
<r>m%-mmmmt^ir^\.fzmmx:hh. ii3<ot^<o 
^^f^i^ni.m^i.xrfu%%^'kx-^-ww h - 1- 

<-^Tfiw<*is^ b^m^<r>T)v^-^m.\mx:mL 

(laT. s I s,^-^)^^y^bm-h) x:hh. 

ywmm^hhT-mh» y - e y ^/^ti/i^f u u 3 
ynfc L. ma-mmmmim^yzmmm^ e 0 

ott*Mi!c*i:^#v^T i \^wm,m.fz%^ km. M 

h-y/§ix:td^ >; u 3 ywrn'^'s^fitzzMMx-mL 
i^'j 3 ymzx 'omm=Fmmtmmmh 

^btK'^^. 

[0044] mSRt/m4X\ ±g?«SitCiE:fi-|S]<OMM 

itsa$rii3S-ri./^i6<^^iffiit)S^4 It. mmwm 
I.. 

[0045] i:^^t\ ll4<0*^Hflco4f-vyN-i.^'{cfc 

±-t^m3mA^^4 5 b Lxmtx. mi'tnmm 
mi)'(^±^mM^dii^bmmi-h<r>x\ m,i¥f^ 

[0046] s^:. ±uwMizn^UTxmmmM^ 
tin. ^mmmbi. hiizxhmAwmtmiei. a 
ihifi±.t. mf-ifi±Mmm^h-Y^mM'^muz< 
<=5:i., mz. mA<r)^wR^\f^i^9miwm-mm^ 



I 
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[0047] m5{imk<7)S I S^-^-A-i^^jStt/^JIH^ 
trnX' # ^ mma^S 1 E - 7 A/ c m2 1 M LT ^ 

[0049] z<DXo ^j:mmm4mm6 ic^-ttsp 

a x{i 1 2 5 °CT-oeg|?LmsS?&JK'2r* L . J m i n {i 2 

*C0S I S^^>'N"i^^'{il . 4 2 eV^S^L. *l|Hjc7) 

[00 50] C:£7)J;3tts!*cOS I S^f ^yNV^'i:*^ 
B^COM I Sdf^>'N->'^'fctC(iKSS$||*iO . 9 3 e V 

i:^L. mMmmM^mm4izmmLfzmm^^h 
9Ym&^ (^izmi^tihcr>x\ mrnwrnco^^^mb 

[0051] ia7S.t^8{S=&^'*||Hg£0M I S^-^^N' 
[0052] a#:6<Jt:{i. SE 1 - 2 Vcob^ff^mtim 

^imsum 1 E - 7 i: a -^6<j^«*ffi&^-rfca^t 

2 8AX'h'0. mkCOSl S^x/-<iy:S'<r>m^li4 lA 

X'^icDii. wMLtzi d t:*I^JcOM I S^^^-^i^^ 
mo . 9 Vc^mmA-^-i^yi^-ij-i^Tht . 

10 0 5 3] m9i,mii,z^Ltz^-^ni^i^(r>mmwm 
iim'f-mmmmx'm^Lfzm^ff). ^Kjmcom^Ri/ 
j^-'jy'/T&mi^ifz^yyx'h'^. mi oiim^M 

7Th 0,011 imf-mmmmzi m^^titzm. 
*^<^)x p s e- ^fi?:^ itzmmx'h h . 
[0054] immmxM. i^mm^^''^'^^'^ 
im\i:^T'y - 'j^mzmxfzw.'^mmm'^x' 
wm.wm:Tiv^=-'^m.\mx:i&mh^ 



itA'X?:mLXT-YSm'^X'^'<- 'Jth^^ 

mhwmmm\^tz:m->x. ^w^m.'^-mmm 

9M^^m. A 1 CVD^irOo 

[0 0 55] J;0PL<iJiB3tti.(f. m9<r>Xo\.z^ 

mm.. ^ji.jfi/unyaflKitTMA [a 1 (c 

H3) 3] . Al (CH3) C 1. AlC l3=5:tW;l-S 
tt;<?X-CVN"->'X^m, H2O. N2O. NO2. Oa^rt' 

9)v^wmLm:fhzuz^'or)v^-^hmm&^ 
t . m\Vj7.<m2Kmxi:mmiz<m-fh <r t j; 0 

[0056] *lim^-C{ir;i'5 -^A*>'-ir*$ix3t 

SieililtiTMA&fiML, WCJSX^Y{iOiJXb\.X 

'mLx%hKfzr)v^=.^m.\m,m\ otc^-rj: 

at)i£figt^^l.fe;-jSj!)>'ffi5lT'*-9/v:. mo 

-yN^iitSr^tCl. 7 5>fyf-(4. 4 5cm) CO^ 
S^W-ri.P3T'9 0Smc4A. ^ft-^x-VNtt^C^ 
I-WCB. 5-<yf-(8. 8 9 c m ) c7)^@^Wtl. 
nt- 9 0 SraHtC 4 ^Otf- 9 jiTT'S) S , 

\oobi\t.tz. riv^-'^2^wmkxm.%=i^ 

^ <XPS) SrllSL/ifcc:'?). 01 ifcit/Sl 2tc 
s^-fidtA 1 -ost/o-oe-^^£o;^5^§n, 
}:.r}V^-^J^b<r)m^i6^hZ'tif'^^'^Kfz. 
i3, 01 lat^l 2T\ Xtt(i^^x:f;Udf--cj> 
0. Y!|i|l|{i:;(7'»'h?:S^-r. 

[ 0 0 5 8 ] i^V^T, *l|HBc#l.=Sf A'^NV^'OSjg:^ 

}£^wct-5TijiBa-ri.*^ hyy'jxi^^ff)m<7)^ 
m^izmTcrtwrnumtimmT^ i. ^ t {i t *>^^•c 

m\>^^ztti^x'^h. 

[0059101 3{4Ta5«ffi3 3at/S^^l:M3 5 ^ 

[ 0 0 6 0 ] * -f , muii^ y 3 

tcny^'^' h*-;w^*-ri.erai^^3 2$:m-r 

•S. -^-cof^, BUieii^i^)i3 2*%M§n/i^#:S 
«ii3 l±tlB!nS3>'^^ h^-^P^iitTflie^Ws* 
«i3 1 tSig!-r^Ta5«Si3 3 2rm-tl.. 
HfliOTSPm® 3 3 (i^|iE!|^*> h' - h- y^^titz^iO U 

3 ym<7)X a ^Ti^ y 3 ymi'mx'mm-h<^x'^m!: 
3d^7m&x-mLX'%h. 

[006 1 ] mz. H5fBTgP«ffi±t:^miiSr§^t 
m-rS/v:a^tB?ieTa5«li3 3 Wc^S-ftl^B 5 S- 
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1 ~4 0 Aojf $ x-mm-^ z t mt Lv\ mi'sm 

'ftJi3 5{SRTP (Rap i d Thermal pr 

0 c e s s ) , r-- V yyiLWn±ryx-7im^j:>f: 
i^T. 9 0 0-c, 3mmm.-f^zbi,zx*)mmjh:^:^ 

yy. mk^mmjuxryx-^w^ lt u ^ ym 
imx-m^-thLt fc# !>. mx.\i. mmmt lxt 

y^-TijX (NHg) &fflV^-C6 0#^gJtRTPX(i 
4 5 0°CT3^^hia^Vy35!lB|tA^« 
[00 62] ;^t\ 11 5^fflV^TSS-fLli3 5<^fft 
fiiJ(C**L-CiJiBfl-ri.. 11 5Ji2|s:|^Bflcr)M I Sdf A'AV 

iv^tiy)w^-^^.uzyvvx^hh. 
[0063] ss^Lii3 5\mmx'hhmmMm^ 

V^T^«fls|S$:m-tl.l^. ili*ttc7)Ta5B®3 3±T 

1 5 <7) b L/:: J: ^ tS^-fLM 3 5 L^ftix 

wfi^mh. L*>L, s^-fbM3 5&jg^-rtiii\ t 

gPmffi3 3c7)affi*iJS7ktttC^^S. icO^ctf), 01 



[ 0 0 6 4 ] 11 4 {4^^113 7 ^rmtSSBSr^ 

::«^J©?$. M;t{f^O. 5~1 OOAgS<5D/f§<or 

mi'm.'LX^Y 0-3 0 0AgSc0l?$c;)r;W5-'? 
AK'fl:li*-'i>=5rSiM«sll3 7^Jgfi£-r5o CltOidt 

XT-,yii)<.v-\;mWi^z$^\^<r>X'mt. Lv\ 

rX^7V)icm : l<7)ffljt<7)ii-&{4XT-yr;<7A' 
[00661 iSmiS 3 7 SrJKfig L/ct^, TM^m 

mmmit:Mzmmm^tiztmtL\'\ m 
mtmt txii. m\-mYy>m. g«r--;p, m 

ffysmm^tit L(r>x'htnmizji^^ti^ tioni^ 
vw, 9oo*co}ajgfi03B#rac7)Joa*w 

[0067] 

[^1] 













26 


0.7(28.6) 




0.45(27.6) 


0.dC28.0) 


31 


L25(S0.9> 


1.55(31.2) 


1.30(30.2) 


1.6(30.3) 


33 


1.8(33.1) 


2.05(33.6) 


1.85(32.5) 


2.1(32.6) 



[0068] miX\ m^T~-0yyii7 5O'CX'3 

o^mmmi. ^nmYy>mii3 0 o-ct'2 0 mw 

attCOX.^^Il'^-X'l O^mm&t. S^RTP{47 

5 o*CT'3:a-^iifftL, g^r-- 'J y/{47 5 o°cr 

3^SlliSL^!. -g-LT, B^raal^0^i{i:^r;^af^^) 1 
I!cW«iaL;tf^^^m^<Oif$^*-t. ^it 

^tx 0 i,z. mm^ym-tmrnr-- y y^r Ltz 
^yy)Vifim]mim^ ^z t t^^mix v ^ 1. ^ t ifht^ 
^rfc, ^mmrnxummmmmk. ^mum^ 

[0069] d^iz. m 1 \.z^.Ltzx 0 \.zmmm3 7± 
\.z±3nM3 9mm-h, wmLmM3 9i,mmL 

ia±.SI51;fiE3 9{4 A i, Ni. Co. Cu. Mo, R 



Pd. Sn. Au, Pt, Ru, I r^ii'iO^E 
Ti. TiN. Ti Al N. TaN, Ti SiN. 
WN, WBN, CoSi, W^t'cOiSitjS^lBIl, Ru 

02. Rh02, irOi^siimwmmxMztih 
i Lv^. i^mm^mx'\i±mmmiT i Nfit^^it^iiAJ 

:itm^znt.L\^. 

[007 0] i^f* (f-vm-Wk) . mmm (tsp 

fis) t ixii.ij&Ltzi><r)mm{zmx'th. 
[ 0 0 7 1 ] tLh, mmmr^tx:i^%m^m^z 

%^n<r>mmMm'mm\,zm.'^<r>mAzx i ^<r>^ 
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[0072] 

fzmmmx'h^. 
mmz^.Ltimmx'h^. 

[04] mico^-^^-^i^^^ms^tmsm^tim 
«^mz^Lt:mmx'h^. 

[05 ] ta!*c7)S I S^^y'^>-^RU::^Wn(r>M I S 

yx'hi>. 

[06 ] mM(r)S I Sdf■v^^°^-:5'&tf*I^B30M I S 

[07 ] *i%Bflc7)M I si^^^y'^iy^^zm^n&. m 



[08] e!*£7)S I SdE-A-^N'S^^-tfettSflff. mti 



{09] lll{:^L^^^A'AV^(^^miiSrJ^i^ii 

[010] m=Fmmmi,zx o ?^^$^if>:^m«sii<o 
[011] m=Fmmmmizx o m$n-tis«fti<^ 

X P S hf- ^ffiS-S^ L;^>:0®-C'J> I. , 

[012] m^i'mmmmzi: o j^^^ii/c^miio 

X P S l^- ^ffiS-S^L;t0®-C*> I. , 
[013] 0 HdS^ U;^c^«t^i=-<Odf ^^N'i^^c^iS 

[014] mnz^sifz^wm'fco^-r^-<^>^cDm 

0t'*>l.. 

[015] *|^HHOM I s^^yN°>':5'lci3V^TTgB« 

3 1 ^SftSflR 
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